Cytofluorescence detection of adriamycin-mitochondria interactions in isolated, perfused rat heart.
The major side-effect of the anthracycline anti-tumor drug adriamycin is a specific, dose-dependent cardiotoxicity. Impairment of mitochondrial function has been suggested to play an important role in this toxicity. The present study addresses the question as to whether direct drug-mitochondria interactions occur in the isolated, perfused rat heart. To this aim, cytofluorescence microscopy experiments were performed on thin cryosections. To demonstrate the applicability of this technique it is shown that adriamycin bound to isolated rat liver and heart mitochondria can be visualized through its characteristic fluorescence. Longitudinal sections from heart tissue perfused with 50 microM adriamycin display two distinct cellular sites of drug accumulation, i.e., nuclei which exhibit very bright fluorescence and, in addition, mitochondria which become significantly labeled with the drug. The mitochondrial localization of adriamycin is confirmed independently by quantification of the drug content of the mitochondrial fraction after cell fractionation. These results are discussed in the light of the potential role of adriamycin-nuclei versus adriamycin-mitochondria interactions in the deterioration of heart performance.